Cell association of fretting corrosion products generated in a cell culture.
The nature and distribution of corrosion products released into the body from orthopaedic implants remains an important issue. Various approaches to study this problem have been taken, such as the injection of metal salts, the injection of corrosion products, analysis of retrieved implants and adjacent tissue, and stimulated corrosion in vivo, with collection of body fluids and tissues for analysis. Tissue culture techniques have also been used to study the cellular response to metal salts or to corrosion or wear products that were generated in a separate environment. In this study, fretting corrosion of stainless steel plates and screws and of cobalt-chromium alloy plates with stainless steel screws was undertaken within a cell culture. The results showed that the cell cultures remained viable despite considerable metal ion release. Nickel was released in all cultures with fretting corrosion and was found mainly in the tissue culture medium (supernatant of the harvested cultures). Cobalt was detected only in those cultures with fretting corrosion of the cobalt-chromium alloy, and it was present mainly in the tissue culture medium. Chromium was released in all cultures with fretting corrosion, and it was found to be associated mainly with the cells with little in the culture medium. This compartmentalization of cell-associated chromium and fluid-associated cobalt and nickel supports in vivo studies showing chromium accumulation in red blood cells or tissue sites and comparatively low levels of nickel and cobalt.